Functional expression of GFP-tagged Kv1.3 and Kv1.4 channels in HEK 293 cells.
Various types of voltage gated potassium channels (Kv) are responsible for setting the resting potential and shaping the membrane potential waveform in the subcellular domains of neurons. In order to visualize the expression behaviour of recombinant Kv channels, we have fused green fluorescent protein (GFP) to the N-terminal of the alpha subunits Kv1.3 and Kv1.4. In transiently transfected HEK 293 cells the GFP-Kv chimeras localize to the plasma membrane. Whole-cell voltage clamp recordings demonstrate that they form functional potassium channels. Kinetic analysis reveals that the gating kinetics of GFP-Kv1.3 are virtually indistinguishable from those displayed by its wild-type correlate. For GFP-Kv1.4 channels we find that their gating is modified in an expected manner. In response to short depolarizing voltage pulses they do not inactivate, indicating that the attached GFP interferes with the fast N-type inactivation mechanism present in wild type Kv1.4 channels. We suggest that GFP tagging of Kv channels might be a useful tool to monitor the spatiotemporal distribution of recombinant potassium channels expressed in living neurons.